CLAIMS 



What is claimed is: 

1.1 A method for fol^ming a barrier layer on a wafer, the method 
comprising: 
placing the wafeV in a processing chamber; 
powering a sputtearing target for a first time period; 
powering a coil foAa second time period, wherein the second 

time period isViifferent from the first time period; and 
controlling power topoth the sputtering target and to the coil 
during a deposition of the barrier layer. 



2. The m(^th|od of claim 1, wherein powering the sputtering 
target ocoHfe before po\N^ring the coil and a first portion of 
the barrier layer formed auring a time between powering the 
sputtemmg target and powering the coil is less tensile than a 
second portion of tiie barridr layer formed during a time after 
powering the sputtering target and powering the coil, 



The method of claim 1, wheron powering the sputtering 
target and powering the coil initially occurs at approximately 
a same time, and wherein a power applied to the coil is 
reduced prior to reducing a power applied to the sputtering 
target, and wherein a first portiom of the barrier layer formed 
before reducing power to the coil is more tensile than a 
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second portion of the barrier layer formed after reducing 
power to the coil. 

The method of claim 1, further comprising powering the 
wafer during the deposition of the barrier layer. 

The method of claim 1, further comprising alternately 
applying power and reducing power to the coil during the 
deposition of the barrier layer. 



The method of claim 1, Wtierein a first amount of an inert 
sputtering g,as incorporated into the barrier layer before 
poj^^ering the coil and a second amount of inert sputtering 
g^ incoipora\ed into the barrier layer after powering the coil 
ai e differ ent. 



e met 



indludes 



both the 
layer. 



od of claim 6, wherein the inert sputtering gas 
irgon. 



The method of claim 1, wherein materiM is sputtered from 



coil and the sputtering target toVorm the barrier 



A metiiod for forming a tantalimi barrier laye^ on a wafer, the 
method comprising: 
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10. 



11. 



forming a first portion of the tantalum barrier layer having a 

first tensMe stress; 
forming a secona portion of the tantalum barrier layer 

having a second tensile stress, wherein the second 
tensile stress \s different from the first tensile stress; 
and 

forming a conductiveVnaterial over the tantalum barrier 
layer wherein tha conductive material comprises 
mostly copper. 

The mgmod>of claim 9, wherein a first concentration of an 
inerr sputtering gas incorporated into the first portion is less 
than a second cfijncentration of me inert sputtering gas 
in/( 



A 
ti 



orpoiated into the second pornon. 



met 



d for forming a barrier layer on at least one wafer. 



e metliod comprising: 



oatin; I 




surfaces of a processing chantjper with a refractory 
Jnetal nitride film; 

Lg a barrier layer on the at least on\B wafer, wherein 
le barrier layer consists of a refractory metal; and 
after a time period, recoating the surfaces of the processing 
chamber with another refractory metal nitride fihn. 
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12. The metho(!spf claim 11, wherein the refractory metal nitride 
film includes tantalum nitride and the refractory metal 
includes tantamm. 

13. The method of claim 11, wherein the refractory metal nitride 
film is formed by sputtering tantalum in a nitrogen- 
containing ambient. 



14. 
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15. 



16. 



The method of claim rB, wherein sputtering tantaliun in a 
nitrog^-containing ambient is further characterized as a 
reac^ve sputtering deposition process. 

hodlof claim 11, whWein the refractory metal nitride 
f ormea by sputtering hpm a refractory metal nitride 
jind th^refractory metal\s sputtered from a refractory 
^et. 

A metllod for fonriSj;ig a layer on a v\^fer, the method 
compr sing: 

pmcrig the wafer into a chamber, the ^amber having a 

\) target and a coil; and 
removing a first material from the target ^d a second 

material from the coil and depositin^ie first material 

and the second material on the wafer. 
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17. The method of claim 16, wherein a grain size of the second 

material is lessj than approximately 50 microns. 

18. The method of claim 17, wherein the first material and the 
second material are fiirther characterized as a copper- 

containing materic 

19. The method of claim Id wherein the first material and the 

second material are selected from a group consisting of 
copper and a copper alloy. 



20. Theme 

mate 



(od 



ial 



claim 16, wherein a removal rate of the second 
the coil is controlled to effect a imiformity of a 
com^ositesflaVer formed by dM?ositing the first material and 
material on the wafer. 



the J econ( 



21. Thememocl 
layer\anc. 



of claim 16, wherein the layer is a copper seed 
wherein the copper seed \ayer is formed within a 
d intercormect opening. 



dual imai 



22. A method for forming a layer on a wafer, fl^e method 
comprising: 

forming an operung in a dielectric layer. Wherein the 
opening exposes an imderlying interconnect, and 
wherein the opening has comer portions formed in 
regions where sidewall portions of the opening 
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intersect surfaces of the dielectric layer that are 
substantially perpendicular to the sidewall portions; 
and 

etching the opei^g, wherein a first power applied to a coil 
is at least two times greater than a second power 
applied to a wafer pedestal, and wherein etching the 
opening rounds the comer portions. 
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23. The method of claim 22, wherein the first power applied to the 
coil ig''^proximately three times greater than the second 
power applied to the wafer pedestal. 



24. TWe mdthod of claim 22, wherem the first power applied to the 
:oil is appro^Sknately five timek greater than the second 
Oowet'^plied to the wafer pedestal. 

hod of claimi2;iurther comprising: 
g a barrier layer in the operung^after etching the 
pening; and 

forixiing a copper-containing layer ovef^ying the barrier 
layer. 




25 



26. The method of claim 22, wherein the opening a dual inlaid 
interconnect opening. 
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27. A method foB forming a layer on a wafer, the method 
comprising: 

placing the Arafer having an exposed barrier region into a 
chambei^ and 

securing the wafer to an imderlying support member 

wherein securing the wafer includes using a clamp, 
the clamp h^ing a contact portion that contacts the 
wafer and a shadow portion positioned above the 
wafer and adjacent the contact portion, the shadow 
portion being positioned at a distance less than 
approximately 8 mils from a surface of the wafer. 



28. The/method of claim 27, wherein the shadow portion is 
/ositionea less than approxin^ately 5 mils from the surface of 
le v^afer J 

29. The m^modpf claim 27, wherein me shadow portion is 
positioned les§^ti^an^proximatelj^3 mils from the surface of 

le wiier. 

30. Themelhod of claim 27, wherein an oveVhang of the shadow 

portion is at least 2.5 time greater than ^distance of the 
shadow portion above the surface of the wafer. 



31. The method oAclaim 27, wherein an overhang of the shadow 

portion is at least 4.0 times greater than a distance of the 
shadow portion above the surface of the wafer. 

32. The methoAf claiiX 27, wherein the clamp prevents formation 

of the layarrJ^r an jalphanimieric identification region of the 
wafer. | \ 

33. A method for forming a layer on a wafer, the method 
comprising the steps of: 

placing the wafer onto a pedestal within a chamber, wherein 
the chamber includes an isolation ring positioned 
around a periphery of the pedestal, and wherein the 
pedestal is biased to a first bias power; and 

biasing a second region of the chamber to a second bias 
power, wherein the isolation ring electrically 
decouples the first bias power from the second bias 
power, and wherein portions of the isolation ring 
exposed to a chamber environment during forming 
the layer are coated with a conductive material prior 
to forming the layer on the wafer. 

34. The method of claim 33, wherein the conductive material is 

aluminimi. 
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The method of claim 34, wherein the aliiminum is flame 
sprayed or\to the isolation ring. 



36. The method of claim 33, wherein the isolation ring includes a 

ceramic material. 

37. The method of claim 33, wherein the second bias power is a 

groimd potential. 

38. A method for formmg a copper interconnect, the method 

comprising the steps of: 

placing a wafeXinto a first processing chamber, the 
wafer containing a dual inlaid interconnect 
opening hawng comers; 
performing a preclean operation on the wafer, wherein 
a power applies to a coil of the first processing 
/ \ chamber is at least two times a power applied to 
\\ the wafer, and wHerein the comers of the dual 
Murfaid interconnect opening are roimded; 
tTans4eh»ig-tile wafer frorn^ the first processing chamber 

\ to a second processingVhamber; 
depositing a barrier layer oventhe dual inlaid 

interconnect opening, wheteby a first portion of 
the barrier layer is formed having a first tensile 
stress and a second portion of me barrier layer is 
formed having a second tensile stress, wherein the 
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first tensme stress is different from the second 
tensile stress; 

transferring the wafer from the second processing 
chamber tola third processing chamber; and 

depositing a copper seed layer onto the barrier layer, 
wherein dnrimg depositing the copper seed layer, 
the wafer is clamped within the third processing 
chamber via a clamp, the clamp having a shadow 
portion with a height that is less than 8 mils above 
a top surface of the wafer. 

39. The method of claim 38 wherein me clamp covers an 

alphanumeric identification region of the wafer, wherein no 
copper seed layer is formed over me alphanumeric 
identification region. 



40. The method 



second poi tion 




power pro 



ide i to a coil within the second processing 



20 



wherein the first portion and the 
arrier layer are formed by altering a 
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chamber over t me. 

41. The method of claim 38, wherein the copper ^ed layer is 
formed in the thiird processing chamber by sputtering 
material from both a coil within the third processing chamber 
and a target within the third processing chamber. 
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42. The method of\laim 41, wherein the coil within the third 

processing chamber comprises copper having a grain size of 
less than 50 microns. 
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43. The method of claim 38, wherein the second processing 

chamber contains a dielectric isolation ring that has been at 
least partially coated wkh an adhesion layer which improves 
adhesion p\the barrier la^er to the dielectric isolation ring. 



10 44. Themethi 
the barri 
least partii 



of cl^m 38 wher^, prior to the step of depositing 
layer, the second processing chamber is coated at 
y with a refractorymetal nitride layer. 
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